that teething is a physiological process which cannot be the occasion for any morbid symptoms".
He goes on to say: " We must guard against throwing overboard the views of our medical predecessors with that presumption which has become the fashion with a section of the younger school."
The majority of our predecessors held strong views on the subject of "teething". So far from thinking it to be physiological, many even regarded it as a disease process. The gradual evolution of ideas on this subject will now be traced.
As so often happens when we begin to delve into medical history, we find that the trail leads us straight back to the ancient Greeks.
Relatively little space is devoted to children's diseases in their writings, but much of what they did write was about the evil effects of teething. There is a marked similarity between the views of Hippocrates, and the later writers, Paulus Aegineta, and others on the subject. They record the same symptoms and suggest similar treatments. Hippocrates (c. 440 B.C.) devotes one of his famous aphorisms (No. 25) to the subject: "At the time of dentition there is pruritus of the gums, fever, convulsions, diarrhoea, especially when cutting the canine teeth and in those who are particularly fat and have constipated bowels." Paulus Aegineta (c. 700) also wrote on dentition. He says: "Dentition commences at about the seventh month. At that time inflammation of the gums, cheeks and tendons are apt to occur and sometimes convulsions. The child must then get nothing that required mastication and his gums should be rubbed frequently when in the bath with the finger, or soothed with the fat of fowls or the brain of a hare. When the teeth are coming through, the neck, jaws and head should be wrapped in soft wool, or they may be anointed with warm, sweet oil, some of which ought to be poured into the pores of the ears."
The coming of the Greek school of medicine was like bringing a bright lamp into a room full of guttering candles, but unfortunately the shutters of the room were not rolled back to let in the daylight of scientific medicine until many hundreds of years later.
The medieval writers did little more than quote from the Greeks, as is well illustrated by the first textbook on paediatrics to be published in the English language: Thomas Phayre's Boke of Children (1530). In his section on "Breedying of Teeth" he writes:
"About ye seveth moneth, sometime more, sometime lesse, after ye byrth, it is natural for a child to breed teeth, in which time many one is sore vexed with sodry diseases and pains, as swelling of ye gummes and jaws, unquiet crying fevers, cramps, palsies, fluxes, reumes and other infirmities, specially when it is long or ye teeth come forth, for the sooner they appear the better and the more ease it is to the childe."
The seventeenth century saw a transition between the slavish lack of criticism of the Greek school evidenced by the medieval writers, and the beginnings of modern scientific medicine which developed, in the eighteenth century. We can fortunately obtain interesting statistical information with regard to this period from the old London Bills of Mortality. Originally published to give notice of the plague, these Bills were eventually superseded by the Registrar-General's returns in 1840. Fortunately the importance of the figures was realized by John Graunt who can lay claim to being the first statistician. Graunt (1662, p. 348) was well aware of the inaccuracy of the Bills but as he says "It is somewhat to know how many die usually before they can speak, or how many live past any assigned number of years". The reason for his doubts are obvious when we read how the figures were obtained. Graunt (1662, p. 346) records that:
"When anyone died, then, either by telling, or ringing a bell, or by bespeaking of a grave of the Sexton, the same is known to the Searchers corresponding with the same Sexton. The Searchers hereupon (who are ancient Matrons, sworn to their office) repair to the place where the dead corps lies, and by view of the same, and by other enquiries, they examine by what disease or casualty the corps died. Hereupon they make their report to the Parish Clerk." Table I shows a few of the causes of death from the London Bills of Mortality for a period of thirty years. It will be seen that with the exception of Chrisoms and infants (Chrisoms means babies under one month-the neonatal period), teeth and worms was recorded as having been responsible for the largest number of deaths in children.
In 1689 Walter Harris published his famous Treatise of the Acute Diseases of Infants. Written originally in Latin, it was subsequently translated into English and fifty years later was still a standard textbook. Harris devotes considerable space to the subject of dentition which he likens to pregnancy, "the cause of innumerable calamities", which, he says, does not expose the mothers to more danger than the breeding of teeth does to their offspring. Harris advocated lancing the gum, but complained that surgeons often performed the operation inefficiently. He therefore advised that the physician make sure that the surgeon used a "more proper instrument, whether it be a pen-knife, or any other knife that has a thick blade". He thought leeches applied below each ear were of value, and advises against hot, or even warm food and drink, because of the extreme tenderness and almost burning heat of the mouth and gums. This tenderness, he says, gives rise to an obstinate refusal of all kinds of nourishment. The first treatise since Hippocrates to be devoted entirely to dentition was a book by Joseph Hurlock, Surgeon, published in 1742 ( Fig. 1 ). In the preface he quotes (1742, p. 11) Dr. Arbuthnot (1732) (Physician to Queen Anne) as saying: "above a tenth part of infants die in teething by symptoms proceeding from the irritation of the tender nervous parts of the jaws." The main purpose of the book is to advocate the lancing of gums as early and as often as possible. He gives many case histories. including that of his own child in all of which this method of treatment was practised, and he seemed quite undeterred by the frequency of a fatal outcome.
The first man to dare to state that the eruption of teeth was not the cause of fevers, fluxes, fits and a multitude of other symptoms was William Cadogan. In 1747 he was elected a Physician to Bristol Royal Infirmary and it was while in Bristol that he wrote his "Essay upon Nursing and the Management of Children". This little book is full of practical good sense and reveals the author as a father who obviously had the welfare of children at heart. The essay was addressed to the Governors of the London Foundling Hospital and was published anonymously by them in 1748. On the subject of teething, he says:
"Breedying teeth has been thought to be, and is, fatal to many children; but I am confident that this is not from nature." Again, "Healthy children have sometimes bred their teeth without such! bad attendants" (as "Fevers, fits, or other dangerous symptoms").
George Armstrong published his Essay on Diseases most Fatal to Infants in 1769. This was later expanded and ran to five English editions and many in German, French and Italian. In the section on the diseases associated with the eruption of teeth, he quotes Cadogan and in the main seems to agree with him. He says that "teething is said to carry off a much greater number of children than it actually does, for almost all children that die whilst they are about teeth are said to die of teething" (Armstrong, 1783) . But Cadogan's teaching did not pass uncriticized. Michael Underwood (1835), who wrote a Treatise on the diseases of children, the first edition of which was published in 1734, disagreed profoundly with Cadogan and Armstrong. He remarks scathingly:
"Some writers indeed, and particularly Dr. Cadogan and Dr. Armstrong, seem to think that teething is scarcely to be ranked among the diseases of infants."
After further discussion he concludes: "I have therefore no doubt but that the time of dentition is most dangerous to infants and the greatest attention ought to be paid to it."
The non-medical literature of the eighteenth, as of previous centuries, is strangely lacking in references to teething in children. Rousseau (1762) suggests that children should be weaned when they cut their teeth. "This generally causes great pain and suffering." He describes how at this time they carry everything to their mouth. He suggests that it is wrong to give them hard objects such as ivory or a wolf's tooth (Fig. 2) to bite, and, by analogy with a puppy who does not practise his budding   FIG. 2. -Teething necklace of viper's vertebre, and wolf's tooth for use during dentition.
Reproduced by courtesy of Dr. T. G. H. Drake of Toronto. teeth on pebbles, iron or bones, but on wood, leather, or rags, he suggests that the baby too should bite on soft objects "such as a small branch of a tree with leaves on".
Proceedings of the Royal Sooiy of Medicine 10 Quacks and charlatans have always flourished, and so it is not surprising to find an advertisement in The Times of November 7, 1807, which reads:
"Children Cutting Teeth. At Mr. Burchells, Sole Proprietor and Preparer of the Anodyne Necklace to the King for the Royal Children, are sold the true original Anodyne Necklaces, after wearing '.of which but one night, children have immediately cut their teeth with safety, who, but just before, were on the brink of the grave with their teeth, fits, fevers, convulsions, grips, looseness etc. all proceeding from their teeth, and have almost miraculously recovered.-Price 6s."
The following quotation from Hooper's Medical Dictionary of 1848 probably expresses the typical views of Victorian physicians on teething:
"Dentition is a natural process which under favourable circumstances is unattended with any symptoms which can be considered morbid; in many instances, however, it is otherwise, and disease of an alarming or even fatal character may take place."
And so, about one hundred years ago physicians had arrived at a compromise. Probably to-day few physicians would agree that "disease of a fatal character" might be the result of tooth eruption, but as recently as 1905 the Registrar-General reported that 2,343 deaths were certified as being due to teething alone (Guthrie, 1908) . Why was it that the first dentition had such an evil reputation? "Quickly tod (toothed) quickly with God" is an old Yorkshire proverb. The reason surely must be that our medical forefathers had somehow to account for the appalling infant mortality figures (see Table II ). Edmonds (1835) states that in the middle of the eighteenth century one-third of the total deaths for all ages occurred under the age of 2 years. A man of 90 was said to have more chance of living for a year than a newborn baby. To our forebears this decimation of young life must have appeared incomprehensible. They had no knowledge of bacterial or virus infections, no understanding of the necessity for vitamins, and their only guides in diet were a capricious appetite and economic duress. The physicians of old, learning and relearning by the tedious discipline of accumulated experience, had somehow to account for this devastatingly high infant mortality rate; and to them circumstantial evidence appeared to incriminate the eruption of teeth.
If tooth eruption was not the cause of the symptoms ascribed to it, from what diseases were these children suffering? No single condition can be named, but diarrhoea, fits and local manifestations in the mouth have been reiterated as the main symptoms of "teething" since the time of Hippocrates.
We will now consider these symptoms briefly to see whether there was any reason for their undoubted frequency if they were not in fact caused by the first dentition.
DiARIRUBA
It is, of course, obvious that the diarrhoea complained of was mainly due to infection. Cholera and dysentery abounded. Nowadays infantile diarrhoea and vomiting is very rate among breast-fedbabies and it has been suggested therefore that it would have been rare in the past. But although many infants were breast fed, they were frequently fed not by their mothers but by a wet nurse. Shakespeare in "As You Like It" speaks of "the infant mewling and puking in his nurse's arms". In large towns in the eighteenth century only 3 % of children were breast fed by their own mothers.
These wet nurses were often of doubtful cleanliness and morality (some indeed were known as "killing nurses", who could be relied upon to "overlay" their charges). Even the best of them used to supplement the breast milk with pap or papanda. This pap was often first taken into the nurse's mouth and then squirted into the baby's mouth.
If the infants were artificially fed they fared even worse. The bottles were of primitive design and must have been impossible to keep clean. There were no rubber teats: instead a sponge was often used which must soon have become foul and a nidus of infection (Fig. 3) . Asses milk was sometimes sucked by the babies direct frdm the udder to make sure it was not diluted. If cows milk was used it was often filthy. Smollett's (1771) appalling description of the condition of the milk sold in the streets of London is worth quoting:
"But the milk itself should not-pass unanalysed-the produce of faded cabbage-leaves and sour draff, lowered with hot water, frothed with bruised snails; carried through the streets in open pails, exposed to foul rinsings discharged from doors and windows, spittle, snot and tobacco quids from foot passengers; overflowings from mud-carts, spatterings from coach-wheels; dirt and trash chuck into it by roguish boys for the joke's sake; the spewings of infants, who have slobberred in the tin-measure, which is thrown back in that condition among the milk for the benefit of the next customer; and finally the vermin that drops from the rags of the nasty drab that vends this previous mixture under the respectable denomination of milkmaid."
Thus it will be seen that breast fed or bottle fed, there was ample opportunity for babies in olden days to develop diarrhcea without incriminating teething.
CONVULSIONS
Infantile convulsions probably occurred more frequently in the past than they do to-day. This is because so many diseases which can now be prevented or cured may be ushered in by fits in children. Smallpox is an obvious example. Meningitis, too, must have been rife in the sordid slums of the cities.
Another possible cause for the convulsions was rickets which was very common before the discovery of vitamin D.
LOCAL MANIFESTATIONS
Lastly we must consider the actual condition of the mouth: the inflammation and heat of the gums (Paulus Aegineta, c. 700) ; the swelling of the jaws and gums (Metlinger, 1473; Dewees, 1826) ; the discharge of blood (Sylvius, 1674)-these descriptions recur again and again. What can it have been but infantile scurvy? Glisson in 1650 in his book-on rickets first separated scurvy from rickets and even says "tumours do not uncommonly appear on the gums". But his teaching seems to have been forgotten, and it was not until 1878 that Dr. Cheadle, a physician to Great Ormond Street, described 3 cases of infantile scurvy. He had previously sailed to the North-West Passage with Lord Milton (Poynton, 1935) and had presumably seen adult scurvy at first hand. Of one child he says that "dark red, soft and gelatinous masses protruded from the mouth between the lips and gave the child the appearance of being engaged in sucking a piece of raw flesh". But it was left to Thomas Barlow (1883) (afterwards Sir Thomas Barlow) to give the classic description which earned for the disease the eponym of Barlow's disease.
It is of considerable interest that Joseph Hurlock (1742, p. 170) in his book on teething very nearly arrived at the correct diagnosis, for he describes an infant of 12 months who "for a good part of the summer had half a handsome chicken daily for dinner; the flesh of which was all, except the skin and sinews, constantly eat up by the child, and this liked better roasted than boiled; besides which (he had) for breakfast tea with toast and butter and about eleven a.m. some bread and butter or else broth". This diet Hurlock obviously regarded as exceptional, but more with regard to quantity than quality. The further history of this child is of great interest. Hurlock cites him as a case of "teething" and says "the gums (were) of the deepest livid colour I have ever seen, the whole breadth of the tooth"; the child was very restless and fretful, and "the upper grinder on the right side. .. was turned black". In a footnote he adds, "little livid spots (were) seen afterwards in one of the arms as in the high scorbutic dyscrasia of some adults". Apart from the similarity between the oral manifestation of teething and scurvy, it would have been almost impossible, prior to the middle of the last century, for a child in Europe to have avoided the disease at any rate in a subclinical form.
One last-possibility must be considered. The symptoms of chronic mercury poisoning could easily be mistaken for "teething". Haggard (1929) remarks that, "patients with syphilis were dosed with mercury internally and rubbed with it externally until the saliva flowed from their mouths in a steady stream, their teeth were loosened and their health permanently impaired". Syphilis was well known to occur in children and doubtless they were also treated with mercury. Besides this, calomel was much used as a purgative especially in infants.
Thus for the local as well as for the general manifestation of "teething" adequate cause can be found without incriminating the actual eruption of teeth.
Diarrhoea, fever, fits, swollen bleeding gums-these were the symptoms ascribed to teething by our medical forefathers but probably few modern physicians would agree with them.
Does this mean therefore that tooth eruption causes no symptoms? Fortunately the answer to such a question lies outside the scope of this paper.
